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Isolation of a Novel Polyphenol from Oolong Tea and
Its Effective Prevention of the Gout

Bong-Jeun An, Jin-Tae Lee and Man-Jong Bea
Faculty of Life Resources & Engineering, Kyungsan University

Abstract

Eighty percent of acetone extract were isolated from the leaves of Korean Oolong tea using Sephadex LH-20,
MCl-gel, Fuji gel. The compound reacted the red and the blue with anisaldehyde and FeCl;, respectively.
Instrumental analysis of the derivatives of this compound showed that the chemical structure was decided to
epicatechin-(4p—38)-epigallocatechin-3-O-gallate as a kind of dimeric proanthocyanidine, that bound with -(-)
epicatechin and -(-)epigallocatechin-3-O-gallate, at the upper and the lower, respectively. Considering inhibition
effect on xanthin oxidase by 62% levels at 50 umole, this compound showed a possibility to be used as a

new material for functional food.
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2 Aol AL2-% geld Sephadex LH-20 (Pharmacia
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Oolong tea (7.0 kg)

— 80% aq. acetone
concentration

extracts
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(solve. A)

S. chromatog.
(solve. C)

Unknown compound Novel compound (122 mg)

gel eluent solution

S. Chromatog.: Sephadex LH-20 solve. A: H,0—MeOH (1:0—0:1)
M. Chromatog.: MCl-gel CHP-20P | solve. B: EtOH solution (5%—40%)
F. Chromatog.: Fuji gel ODS-3G solve. C: 60% MeOH

Fig. 1. The procedure for isolation of novel condensed
tannin from Korean Oolong tea.
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o} FeCloll Wb-8-A17] A#} 7+7h B-2A4 3 A Auk-3-g
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Fig. 2. Thin layer chromatogram of novel condensed
tannin.
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Fig. 3. Various reactions of novel condensed tannin with
chemical derivatives.

Compound a-1:

Coloress needles (H:0), [a]5; -58.3 (C=0.6, acetone),
'H-NMR (acetone -d; +D;0) 8:2.88 (1H, dd, J=3, 16H,,
4-H), 3.10 (1H, dd, J=4, 16H;, 4-H), 5.12 (1H, brs, 2-
H), 5.50 (1H, n, 3-H), 6.04 (1H, d, J=8H,, 5'-H), 6.90
(1H, dd, J=2, 8H,, 6'-H), 7.06 (1H, d, J=2H., 2'-H).

Compound b:

Colorless needles (H,0), [a]5: -13.9° (c=1.0, acetome),
'H-NMR (acetone-ds+D,0) 8: 2.79 (1H, dd, J=17, 3Hz,
4-H), 3.09 (1H, dd, J=17, 4Hz, 4-H), 5.15 (1H, brs, 2-
H), 5.56 (1H, m, 3-H), 6.38, 6.08 (each 1H, d, J=2Hz,
6, 8-H), 6.65 (2H, s, 2', 6'-H), 7.00, 7.23 (each 2H, s,
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G-H), "C-NMR (acetone-d.+D.0) &: 26.6 (4-C), 69.1
(3-C), 78.2 (2-C), 101.6, 103.6 (6,8-H), 104.5 (4a-C),
106.6 (2,6'-C), 109.9, 110.3 2X G, 2,6-C), 133.1 (4-
C), 139.0, 139.8 (each G, 4-C), 145.7, 146.0 (3',5'-C,
2xG 3,5-C), 151.5, 156.7, 157.5 (5, 7,8a-C), 165.2,
166.6 (each COO).

Compound c:

Red amophurs (H0), [0]y: +24.6° (c=0.7, acetome),
Anal. Calcd for CyH.0::.11/2H;0: C,51.94; H,5.37.
Found: C,51.93; H,4.91.

‘H-NMR (acetone-d+D:0) &: 2.64-3.07 (2H, m, 4-
H), 4.00 (1H, brs, 3-H), 433 (1H, m, 3-H), 4.72 (1H,
brs, 4-H), 4.87 (1H, brs, 2'-H), 5.08 (1H, s, 2-H), 5.98-
6.08 (3H in total, m, 6, 8, 6'-H), 6.60-7.00 (SH in tital,
m, B, B-H).

Compound d:

Colorless needles (H;0), mp: 254°C, IRVir Cm™:
3,400 (OH), 1,710 (COOH), 1,620, 1,540 (arom. C=C),
'H-NMR (acetone-d.+D,0) &: 7.02 (2H, s, gallyol-H).

Novel compound:

Red amophurs (H;0), [a]5": -52.6° (c=0.9, acetome),
anal. caled for CyHyO,. 2H:0: C,56.78; H,54.38.
Found: C,56.85; H,4.48. 'H-NMR (acetone-ds+D;0) &:
2.80-3.20 (2H, m, 4'-H), 4.00 (1H, brs, 3-H), 4.84 (1H,
brs, 4-H), 5.12 (1H, brs, 2-H), 5.24 (1H, brs, 2-H),
5.56 (1H, m, 3'-H), 6.02 (3H, m, 6, 8, 6-H), 6.60-7.04
(5H in total, m, B, B-H), 7.09 (2H, s, G-H).

“C-NMR (acetone-d+D;0) &: 26.8 (4-C), 36.4 (4'-
C), 69.3 (3-C), 72.8 (3-C), 76.8 (4-C), 77.8 (2-C), 95.6,
96.2, 97.0 (6, 8, 6-C), 9.2 (4'2-C), 101.5 (4a-C), 106.3
(B' 2, 6-C), 107.6 (8-C), 110.2 (G 2, 6-C), 115.1, 115.6,
119.1 (B 2, 5, 6-C), 121.3 (G 1-C), 130.3, 132.1, 132.6
(B 1-C, B' 1, 4-C), 1389 (G 4-C), 145.0, 1453, 145.6,
145.9 (B 3,4-C, B' 3, 5-C, G 3,5-C), 154.2, 155.7, 1573,
157.7 5, 7, 8a, 5, 7, 82-C), 166.8 (COO).
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d& 1:1 & H$2 25 & Uk 7171 E4ell 47
7t fr=Al S3HEelA BHHE a-12 Fig. 45 29 'H-
NMRell 4 3.09 ppme] ¥ 3Jef& aliphatic %< 9]
methylenf-2| £ 4-HY-& & 4 U3 5.12, 5.50 ppm-
catechol®] 3-H proton®. 2 #relx|glc}. = 6.04~7.06
ppm2] spectrume] 4 2 Ho} 6-H, 5-H, 2-H

'H-NMR
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Fig. 4. NMR spectra of (-)-epigallocatechin-3-O-gallate.

9] Hgro] 7}5-510] 2-HE) signal 9FAbo] singletZ o]
3}5}-5-2 (-)-epicatechin ©]¢]c}. 3155 bl A A}
3o 2 [of: -13.9°% A7 'H-NMR2J3}1H aliphatic
el o)) 2]} 2.79 (dd, J=18,3 Hz), & 3.09 (dd, J=18, 4
Hz) signal->- £ ¢fAlol| 4] chemical shiftgto] C3ej
C-4 proton¥o] &el=lglr}. tj-%o] 5.15 (brs) % 5.56
(m)9] signal®] 43 el CHo| 2-H, 3-HO| A%
S g}, Aromaticed A% 6.65 (brs)d] ¥ <
A} 74zt catechol¥H(B%F) 6-H, 5-H ¥ 2-Hell A%
Al z{c}. w3k 6.08, 6.38 (brs)2] 'H-NMR signal-2 5
He 2 Bo} 2tz AZhe| 6-H, 8-H2| F|&o] AA =S
3 7.00, 7.23 (s} singletZ 2HE-9] gallates A]A}F3}
gl “C-NMRol| A 26.6, 69.1, 78.2= 7+t 4, 3, 2-C
o] B4 F2 o] Hals 1 101.6, 103.62] signal- 6, 8-
CE, 106.6& By2] 2, 6 st42 = gls 109.9,
110.3, 145.7, 146.09)4] 2] gallateol] s} &2 =
Ho g wol o] 335 (-)repigallocatechin 3-O-gallate
22 FAEH) ol AAEE £ o AFA el
g3 ebd & AFdo| (-)-epicateching g-§-5}31 5}
o] (-)-epigallocatechin 3-O-gallate 2 74 §+%l 313HE=
FAHA =Hglch =& o] 3¢ES 'H-NMR2| signal
8] A] prodelphinidin B-2 3'-gallate®} vf-9- f-AF8}4d
2}, Tannase® 7FE3lsld 3185 oo} di =4
= 33E2 1:1282] vjE2 dojg e, 33HE ¢
+ Hashimoto 5"%0] W %3} epicatechin-(4p—8)-epi-
gallocatechin3} 'H-NMRej|4] dx]3}edz, 313HE d
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Novel compound
B,B’-ringH
galioyl-H

ppm
Prodelphinidin B-2 3'-O-gallate

galloyl-H
B,B'-ring-H 3-H

4'-H
7 6 5 4 é ppm
Fig. 5. 'H-NMR spectra of novel compound and prodel-

phinidin B-2 3'-O-gallate isolated from Korean Oolong
tea.

OH
Fig. 6. The novel chemical structure of condensed tannin
isolated from Korean Oolong tea.

+ Fig. 5, 65 ¥ 'H-NMR spectrum 7.02 ppmoi| 4]
singlet9] signal@ Xo} gallater} &<lE g} A28
3HHElA] 1702] galloylZ] 2] Ag x|l Hallx=
'H-NMR spectrumol|4], % unit®] 3¢|%]7} epicatechin-
(4B—8)-epigallocatechin (84.33)el] u]s] A|x}A} shift
(85.56)2 3} 17 9)7] wj o)l epicatechin-(4B—8)-epigallo-
catechin 3-O-gallate2 A% S 3§52 L2 4AS
atalct.

A BEE2) xanthin oxidaseol| CHE Hgt
FZ7} ¥Ha]#l  epicatechin-(48—8)-epigallocatechin

100
%,

Relative activity(%)

10
0 1 1 1
10 25 50 75 100
Concentration{ uM)
Fig. 7. Effect of epicatechin-(4f—8)-epigallocatechin 3-

O-gallate isolated from Korean Oolong tea on xanthine
oxidase activity.
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xanthin oxidase #| 85 +asleict. o] 3}3HE-L Fig.
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+ -(-epigallocatechin 3-O-gallate Z23}¥ dimeric proan-
thocyanidinZ2-#-¢], epicatechin-(4B—8)-epigallocatechin
3-O-gallate 2 3}8} 27} A=)}, Xanthin oxidase
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